EXECUTIVE SUMMARY
The Eastern Short-homed Lizard rPhrynosoma douglassii brevirostre) is Alberta's only native lizard species. Scattered populations of these small, well-camouflaged lizards are found on sparsely-vegetated slopes of canyons and coulees in the extreme southeastern parts of the province. Short-homed Lizards have recently been moved to the "Blue List" of species which may be at risk in Alberta. The species has also been designated as "vulnerable" by the Committee on the Status of Endangered Wildhfe in Canada (COSEWIC). This report was prepared as a review of current information relevant to the determination of the status of this species in Alberta.
In Alberta, Eastem Short-homed Lizards are at the northem extreme of the species' range.
Population size and trends have not been accurately assessed for the province, but the species occurs at low densities relative to adjacent populations in Montana and other areas of the western United States, and a recent report suggested that populations in Alberta declined over the 1980s. Populations in Alberta are generally found in areas that are free from extensive human disturbance, and are probably limited by natural factors such as climate. However, there are a number of human-related factors which may affect the viability of populations on a local scale. These factors include urbanization, motorized traffic, agricultural operations, and activities associated with oil and gas development.
Populations of the Eastem Short-homed Lizard in Alberta do not appear to be immediately at risk of extirpation. However, the small, sparsely-distributed population in Alberta, coupled with potential threats to lizard habitat, make the species susceptible to population declines in the future. Additional field research is needed to clarify these threats, and to better define the species' status in this province. iv (Russell and Bauer 1993, Stebbins 1985) . In the past, little was known about Eastem Short-homed Lizards in Alberta. Earlier status reviews had described the species as "threatened*"
(Alberta Fish and Wildlife 1984) or had placed it on the provincial "Red List" (Alberta Fish and Wildlife 1991 (Halladay 1965 , Lewin 1963 , Mihier 1965 , Powell 1982 , Powell and Russell 1993a , Soper 1949 , Wallis 1976 , Williams 1946 Russell 1993b Russell , 1994 James, pers. obs.). Female Short-homed Lizards in Alberta are thought to live approximately five years, but the lifespan of males remains unclear (Powell and Russell 1985b Russell , 1991a ).
2.
Body Temperature Regulation. - Homed lizards move between heat sources and heat sinks to control their internal body temperature within a preferred range, a characteristic behaviour among lizards known as shuttling (Heath 1964 , 1965 , Powell and Russell 1985a . These lizards often bask in direct sunlight (heUothermy) in order to increase body temperature.
They may flatten the body (by extending the ribs), adjust their position, orientation, and tilt to increase surface area exposed to incident radiation (Heath 1964 (Heath , 1965 Russell 1994 Russell , 1996c Russell 1992a Russell , 1992b ).
However, radiotelemetry has shovm that individuals simply excavate a relatively shallow burrow (approximately 10 cm beneath the surface) in the loose soil of a south-facing slope, perhaps relying on snow cover for insulation (Powell and Russell 1994, 1996b, J. James, pers. obs.).
Overwintering mortality and mortality due to early and late seasonal extremes have been suggested as possible reasons for the low population densities of these lizards in Alberta (Powell and Russell 1994, 1996b 1993b, 1994) . Recent evidence (1994 -1995) suggests that although temporary home ranges can be relatively small, the total home range areas used by Shorthomed Lizards in Alberta may be larger than previously established (Powell and Russell 1993b Russell , 1994 Russell , 1996b and Russell 1991b Russell , 1993a However, attempts to locate a contemporary population were unsuccessfiil and the species is presumed to be extirpated in that province (Powell and Russell 1991c) . In Saskatchewan, Eastem Short-homed Lizards have been recorded in the extreme south-central portion of the province, primarily along the drainages of the Frenchman and Poplar Rivers (Powell and Russell. 1993a Russell. , 1996c (after Conant 1975, and Stebbins 1985) . The dark area depicts the range of the Eastern Short-homed Lizard subspecies (P. d. brevirostre) .
Population densities of Eastern Shorthomed Lizards in Alberta have been described as low (Powell 1982 , Powell and Russell 1985b , 1991b , 1992a ,b, 1993a ,b, 1994 . In other regions, the population density has also been described as low (Pianka and Parker 1975) Phrynosomes in Canada are at the northernmost limit of their range (Russell and Bauer 1993, Stebbins 1985) . As such, climatic constraints may play an important role in the distribution of these lizards in the province (Powell and Russell 1991a) .
Predation may also be a natural factor limiting the size of lizard populations in Alberta. However, losses to predation are presumed to be minimal, because the small size, low density, and cryptic habitats of these lizards would not likely make them the primary prey choice for many predators (Powell and Russell 1996c) .
The focus of the remainder of this section is on human-related impacts on Eastern Short-homed Lizards in the province. In Alberta, the species tends to occupy areas which are not agriculturally productive, nor commonly visited by many people. Powell and Russell (1993a) listed grazing, cultivation, oil and gas exploration, and urbanization as potentially limiting human impacts for the Eastern Short-homed Lizard in Canada. They noted that these factors vary in importance within the range of the lizard in Canada, and that more is known about the effects of these activities in Alberta than in Saskatchewan.
i. Agricultural Activities, -Grazing is the most common human-initiated land use over most of the area in which lizards are found in Alberta. According to Powell and Russell (1993a) , cattle grazing is imlikely to have much potential influence on Shorthomed Lizard populations, and is probably comparable to the impact of Bison (Bison bison) in the past. In fact, Reynolds (1979) found that Pygmy Short-homed Lizards in Idaho apparently responded positively to the reduced vegetative cover caused by grazing.
Powell and Russell (1993a) Russell (1993a) concluded that, in general, agriculture was not a significant limiting factor for these lizards in Alberta. One exception, which may have contributed to the extinction of at least one population, involved the creation of an irrigation reservoir and the consequent flooding of the surrounding hillsides which were previously inhabited by phrynosomes (Powell and Russell 1992, Powell and Russell 1993a) .
Another aspect of the effects of modem agriculture on Short-homed Lizards in Alberta which was only briefly discussed by Powell and Russell (1993a) Russell 1991b , 1992a ,b, 1993a , 1996b , Smith 1993 ). Powell and Russell (1993a) noted that although the installation of pipelines was likely to cause some disturbance for Short-homed Lizard populations, there appeared to be no great lasting influence.
Exploration and development, however, may have more major impacts (Powell and Russell 1993a , Smith 1993 ).
Powell and Russell (1993a) Russell 1991b , 1992a ,b, 1993a , 1996b , Smith 1993 The use of recreational vehicles in the coulees and river valleys that the lizards occupy is also a potential threat to some phrynosomes. The extensive use of dirt bikes on some hillsides causes extreme damage to vegetation and soil stability over a considerable area, and enhances the possibility of direct mortality to lizards (J.
James, pers. obs.). All-terrain vehicles, as well as truck traffic, are also commonly used in the field areas near or within Shorthomed Lizard ranges, and may also present a danger to these lizards. One incident of a Short-homed Lizard being run over and killed by an all-terrain vehicle has been noted (anecdotal report by M. Laidlaw, July 1996). As the lizards are very small and cryptic, the likelihood of them being noticed by drivers, even after having been run over, is extremely low.
STATUS DESIGNATIONS
i. Alberta, -A review of the status of fish and wildlife resources in 1984 described the Eastem Short-homed Lizard in Alberta as being "threatened" (Alberta Fish and WildUfe 1984).
In 1985, a provincial government report placed the Eastem Short-homed Lizard on the list of species considered to be peripheral to the province (Alberta Fish and Wildhfe 1985) . In 1991, the species was described as being "rare and localized", and was included on the "Red List" as a species considered to be at immediate risk of declining to nonviable levels (Alberta Fish and Wildlife 1991).
The "Background" section of that report commented that "Population status and trend [is] unknown, but [ been undertaken in Alberta. However, there have been several research studies which have investigated many aspects of the biology, range, and the ecology of the species in this province. These studies (Powell 1982 , Powell and Russell 1984 , 1985a ,b, 1991a ,b, 1992a ,b, 1993a ,b, 1994 , 1996a ,b, Smith 1993 To study population trends of the Short-Homed Lizard in Alberta, Powell and Russell (1992a Russell ( , 1993a examined the status of populations over the known range in Alberta.
Smith (1993) mvestigated the habitat and status of the populations in one area of the range subject to substantial oil and gas development, the Manyberries badlands. Next, a three-year study of the home range size and overwintering strategy in the Manyberries Creek valley was undertaken using radiotelemetry (Powell and Russell 1992a 1993a) . Important data on habitat use and yearly activity pattems were obtained (Powell and Russell 1993b, 1994) , and new suggestions were made concerning the suspected cause of the limited range of the species in Alberta, updating previous theories (Powell and Russell 1985a , 1991a ,b 1993a , 1996b .
Over the field seasons of 1994-1995, J. James The greater awareness of the species in recent years has led to at least one example of active habitat reclamation efforts by industrial interests. As noted previously, a significant amount of oil and gas development occurs within the range of the Eastem Short-homed Lizard in Alberta (Powell and Russell 1991b , 1992a ,b, 1993a , 1996b , Smith 1993 . Samedan Oil of Canada, after purchasing the rights to drill in an area of southeastem Alberta, found lizards on the proposed drilling site (New 1991) . Several provisions were made to reduce the impact of the exploration, and efforts were made to reclaim the habitat disturbed by the project (Hombeck and Green 1990 , 1991 , New 1991 Hombeck, G. E., and J. E. Green. 1991. Year two (1991) Any species which is in danger of extinction throughout all or a significant portion of its range Threatened Any species which is likely to become an endangered species within the foreseeable future throughout all or a significant portion of its range 
